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SUITABILITY  FACTORS  OF  ILLUSTRATIVE  MEDIA 


IHTRODUCTIOH 

A eeriea  of  experiments  on  illustrative  media  was  oarfied  out  at 
the  Virginia  Geographical  Institute  in  Charlottesville  hoginning  in 
Eovem'bor  I952.*  The  purpose  of  these  tests  was  to  check  the  suitahilitjr 
of  such  drawing  materials  for  various  uses  at  small  research  centers. 

No  atten^t  was  made  to  pass  absolute  Judgement  on  the  merits  of  these 
media.  Bather,  the  aim  was  to  design  a single  practical  set  of  tests 
to  show  the  interaction  of  pens,  inks,  papers,  and  plastics  under 
conditions  simulating  those  in  which  cartograi>her8  and  draftsmen  actually 
use  them,  and  to  set  up  patterns  for  testing  other  li]ce  media.  Partlcu^ 
lar  emphasis  was  placed  upon  the  needs  of  those  working  with  the  fine 
linos  used  for  hand  lettering,  symbols,  lend  surface  portrayals,  etc. 
These  problems,  related  to  the  development  of  good  illustrations  for 
reports,  are  of  especial  interest  to  the  smaller  research  centers  because 
they  commonly  leek  specialised  personnel  and  facilities  for  such  work. 

METHODOLOGY 

1.  GEtTEBAL  The  essentials  of  this  methodology  ere  to  select  the  com* 
monly  variable  chexecteristics  of  the  most  used  illustratlvo  media  and 
then  devise  and  apply  tests  of  those  qualities.  Theee  tests  were  con- 
fined to  certain  few  materials  selected  somewhat  arbitrarily  - in  part 
because  of  ready  availability  and  partly  because  of  limited  time  for 
experiment. 

* Especial  thanks  are  due  to  I4rs.  Elizabeth  i'i.  Throv/er  for  great  aid  in 
processing  and  recording  the  tests,  and  to  the  senior  staff  of  the 
Virginia  Geographical  Institute  for  their  support,  consultation,  and 
aid  during  the  testing  and  preparation  of  this  report. 
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II.  LIST  or  IL-JTLRI^iLS  — Jollov/in^  is  a list  of  the  trade  ncunep, 

and  manufacturers  of  the  various  nodJa  tested.  Most  cf  these  iuateriaJs 

can  be  jmrchased  at  stores  carrying  erginoering  and  artists  supplies. 

TEADE  NAME  TYPE  MAHUFACTUEER 


1.  Black  Inks: 

Art one  - Finelino 

Higgins  - Am.  India 

Pelican  - Black 

Gxumbadier  • India 

Craft int  66 

Craftint  111 
Graftint  155 
0,P.0. 

Art one  Acetate 


Ho.  37 

Ueber  •*  Reproduction 
V/hito 

Carter*  s > V/hito 

Johnston  > Special 
Grade  Snow  V/hite 


I'aterproof 


Waterproof 


Graphos  Concentrate 

Waterproof  - Can  be 
used  on  Acetate 

Extra  Waterproof  - 
Jet  Black  - Custom 
made  - Colloideilly 
Perfect 

Waterproof  - Non-porn, 
for  Plastics 

Opaque  Masking 


Waterproof  for 
plasties 

Opaque  Permanent 


Process  white  for 
Commercial  Art 

Tempera  Colors  139 


Pen,  brash,  or 
air  brush 


ATtone  Color  Corp. 

Hew  York  12,  IT.  Y. 

Higgins  Ink  Co,  Inc. 
Brooklyn  15 , Nc  Y. 

Gunther-Wagner  Co, 
Hanover,  Germany 

M.  Grumbacher  Inc. 

New  York  - Toronto 

Craftint  Mfg.  Co. 

E.  15?nd  St.  at 
Collemer  Avenue 
Cleveland,  Ohio 

Craftint  Mfg.  Co. 
Cleveland,  Ohio 

Craftint  Hfg.  Co. 
Clerelaiad,  Ohio 

Govt.  Printing  Office 
Washington,  D.  C. 

Artone  Color  Corp. 

New  York  12,  N.  T, 


Craftint  Mfg.  Co. 
Cl.evGland  iQ,  Ohio 

P.  Wobor  Co. 
Philadelphia,  Pa. 

The  Carter  Ink  Co. 
Boston,  Mass. 

Johnston's  Products 
Rochester,  New  York 


2.  White  Inks  and  Paints: 

Craftint  - Super  V*hite  Use  in  brush',  per 

or  air  brush. 
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TB^£  HAKE 


TYPE 


MAIilTACTim.R 


3.  P*g»ra  And 


irJu.  StrAtlsBore  Sraarla^ 
Btard 

#S.  Union  UrMrlQC 
Pap«r  *55 

#C»  Transenl  E«t 
Pre«»ed  BonrdL 

#C.  <^t#w«3r  Tan  Olasa 
Piqpar 


jfS.  Winston  VraeiaK 
Papar 

#T.  Aceproof  Valina 
Gaopaper  *'25^ 


1*6.  Tlnylita 


rX.  EQrrlta  K.P. 


W.  Dyrita  M.  P. 


*£.  Bl-Hoe  Photo 
Plastic 

irti.  H.ii.  OlaoB 
Laminate 


f6.  St  aM  lone  Piher 
CrlaiB 

#N.  Pema- Scale  Glass 
Cloth 


Kid  finish,  ana  plj 


Slightly  stained 


Illustration  Beard 


2on^  blatter^liioa 
paper 


Ineaqpensira,  seal*, 
transparent 

Pine-tooth  surface 

Weatherproof,  seal* 
transparent  rellua 


Plastio,  mat  surface 


Mat  polish,  n^hhed 
Hitlti  VAli€.U-TOj!lE  sand 


Mat  polish,  untreated 


Transparent,  mat 
surface 

Transparent,  mat 
surface 


Itaminated  with 
plastic 

Opaque  - laalnated 
with  plastic 


Keuffel  & Esser  Co. 
New  York 

Dietsgen  Co. 

New  York 

London,  England 


WifginB  Teape  Ltd. 
Kan sail  Street 
London,  En^and 

Liatzcen  Co. 

New  Yori: 

Dietsgen,  N.  Y. 

Geo-Optic  Co. 

170  Broadwcy 
Hew  York  38,  N.  Y. 

Balcolite  Corp. 

30  E.  42nd  Street 
Hew  Yori: 

Direct  Reproduction 
Corp. 

6S  Oansevoort  St. 
New  York  l4,  H.  Y. 

Direct  Reproduction 
Now  York  l4,  N.  Y. 

%e  Di-Noc  Co. 
Cleveland  12,  Ohio 

Scranton  Plastic 
Laminating  Corp, 
3218  Pittston 
Scranton,  Pa. 

Keuffel  & Esser 
Hew  York 

Dietsgen 
How  Yox'k 
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TRnDE  ITAliS 

■2YF2 

i.r  ,TT' 

3>  Papers  and  Plastics  (coat.): 

Pexna^Scale  Glass 
Cloth 

?raasparent  » ladnat* 
ad  with  plastic 

Dietsgen 
Hew  York 

tP.  Craftint  Clear 
Acetate 

Ihransparant 
eoooth  finish 

Craftint  Mfg;  C«:: 
50-IS  Vernon  Bird, 
Long  Island  1,  N.Y. 

^ Photostat  Grade  H 
Paper 

Opaque 

Photostat  Corp. 
D.  S*  A« 

VR.  Photo-pai>er 

Smooth 

Troo  0. S.  Air  Force 

U.  Penolls: 

Xoiwi*iieor 

H 9 c^ad* 

L.  & C.  HardtSBxth 
U.  S.  A. 

Teaus 

E • gttA0 

American  Panoil  Co. 
Hew  York 

Torquoise 

H • grade 

Dietzgen  Co. , H.  Y, 

C&Btell 

B . grade 

A.W.  Faher,  Genaax:y 

Aoadel 

1995  • Dixon  "blade 

J. Dixon  Crucible  Co 
Jersey  City,  N.  J. 

Wolff 

H . Carbon  Drawing 

Royal  Sovereign 
Penc5,l  Cc.  . England 

5.  Pen  Points: 

Ssterhrook  - 355 

Art  and  drafting  pen 

S.  Eoterbrook  Co. 
Canden,  N.  J. 

Oillott  • 290 

Drawing  pen 

Joseph  Glllott 
London,  I^igleind 

Hunt  - 104 

Drawing  pen 
very  fino 

C.  Howard  Hunt 
Pen  Co. 

Camden,  N.  J. 
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III.  TESTIilG  iJETHODS  ARD  r^CSDUBSS  — How  doeo  a certain  1:^  '^'xrys  en. 
a given  tyi>o  of  paper  or,  under  certain  circumstance,  what  ink  will  he- 
hc.ve  in  a desired  way  on  a drawing  surface?  Such  questions  are  often 
encc\intored  at  small  research,  centers  v/hen  project  results  and  ideas  are 
being  prepared  for  report  in  written  word  and  graphic  illustration.  To 
help  in  answering  these  questions  or  to  set  up  some  ’’moasuring  stick" 
to  aid  in  evaluating  new  graphic  materials,  a vea*iety  of  experiments 
was  run  on:  nine  black  inlcs,  four  white  inks  or  paints,  eighteen 
different  papers,  three  kinds  of  pens,  and  six  pencils.  Altogether 
about  4000  tests  were  recorded;  somewhat  less  than  the  total  number 
mside  because  some  proved  meaningless  and  were  discarded.  Those  recorded 
and  retained  for  reporting  fall  readily  into  five  groups  - ene  group 
of  interaction  tests  and  feur  groups  of  additional  tests  on  inks, 
“papers",  pens,  and  pencils, 

1.  Interaction  Teste;  In  studying  the  interaction  of  in];s  with 
paper  and  plastic  sxirfaces,  six  inics  only  (Artone  Fineline,  Higgins  am. 
India,  Pelican,  Grumbachor  India,  Craftint  155  G.P.O.  acetate)  were 
tried  in  several  ways  on  eighteen  surfaces.  Primarily  these  tests 
cbeclced  such  variable  chc.ract eristics  as  finesse,  density,  and  eras£u 
bility.  By  finesse  is  meant  the  ability  to  make  very  fine  lines  which 
do  not  spread  and,  under  magnification,  remain  sharp  and  neurow  with 
clean  edges.  Eonsity  moans  the  even  Oi^equeness  of  the  line  and  is 
evaluated  here  by  vievring  'under  magnification,  first  with  light  above 
the  paper  and  then  v/ith  light  through  from  behind  the  paper.  A five- 
power  lens  was  used  for  the  experiments.  Although  the  erasers  them- 
selves were  not  tested,  the  two  used  repeatedly  throughout  these  experi- 
ments are  both  Foerhard  Faber;  3.01  Fin’t  Pearl  (soft)  and  112  Huby  (hard). 
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During  the  oxrierlmentation,  a relatively  sinpl®  test  sheet  for  each 
paper  or  plastic  specimen  was  evolred.  n.  6 inch  by  8 inch  piece  of  the 
material  to  be  tested,  was  divided  vertically  into  six  celumns  - one 
for  each  iris-  - and  horisontally  vrlth  blocks  for  the  different  pens, 
solid  spots,  white  paints  and  pencils.  Table  1 is  a reproduction  of 
such  a test  sheet.  Pour  distinct  stops  were  carried  out. 

First,  vfith  each  inlc  two  sots  of  very  fine  parallel  lines  crossing 
each  other  were  dravm  with  a ruling  pen.  jjinos  were  then  rated  on 
finesse  and  density.  Hesistanee  to  erasure  was  judged  after  a hard 
eraser  had  been  rubbed  foi*  30  seconds  with  even  strokes  along  a 
straightedge.  On  Table  1,  the  light  areas  at  the  place  where  the  two 
sets  of  lines  cross  indicate  this  test. 

Second,  with  each  of  three  pen  points  (Bsterbrook  355.  Oillott  290 
and  Hunt  104)  closely.set  fine  lines,  a series  of  dots,  some  hachuring, 
tiny  circles  and  lettering  were  drevfn.  Again  finesse  and  density  were 
judged  and  orasabiiity  tested,  this  time  v/ith  a soft  eraser  applied 
for  one  minute. 

As  a third  step,  solid  s lots  of  each  of  the  blade  inks  were 
painted  on  v;ith  brushes.  Care  was  taken  to  apply  each  spot  v/ith  the 
same  thiclcness,  then  the  v>aper  was  tilted  and  superfluous  inlc  blotted 
off.  The  black  patches  v/sre  tested  for  surface  density  (lighted  from 
above)  and  "trans-density"  (lighted  through  paper),  eraser  tests  were 
made  v/ith  soft  erasers. 

Fourth,  four  v/hite  inks  (Craftint,  Weber,  Carter,  and  Johnston) 
commonly  used  for  "painting  out"  irregularities  in  drav/ings,  v/ere  applied 
to  the  different  paper  media  with  a brush.  They  were  then  checked  under 
the  five-pov/er  lens  for  density  and  coarseness  of  grain.  The  "staying- 
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on”  qualities  vere  judged  after  a single  brush  stroke  over  the  ruling- 
pen  lines  in  Artone  ink.  See  the  lower  j>rrt  of  upper  left-hand  hox  on 
Table  1 for  evidence  of  this  test.  Chipping  and  adhesion  v/ere  tested 
by  rubbing  for  30  seconds  with  a soft  eraser  and  by  folding  the  paper 
through  the  white  patch. 

2.  Supplementary  Ink  Tests:  A series  of  tests  involving  no  inter- 

action of  inlcs  with  papers  was  run  separately.  The  ssm©  six  inlcs  used 
in  Interaction  tests  were  tested  for  capillarity,  fluidity,  and  average 
drying  time. 

Urst,  capillarity  v/as  chedted  as  an  indication  of  spread  into 
paper  fibers.  Strips  of  blotter,  l/4  inch  wide,  were  dipped  into  the 
bottles  of  ink,  just  touching  the  surface;  then  the  distance  the  ink 
ran  into  the  blotter  was  measured.  This  v'as  repeated  several  times 
for  each  ink  end  averages  recorded. 

In  the  second  step,  fluidity  was  tested  by  two  different  methods. 

A standard  narrow-biarte  ruling  pen,  opened  to  .13  cm*,  was  filled  until 
the  ink  began  to  drop  from  it.  The  height  of  the  coluian  of  ink  in  the 
pen  was  measured  in  centimeters.  The  other  method  was  to  drop  equal 
amounts  of  each  of  the  six  Inks  onto  a smooth  acetate  sheet  vrhich  was 
then  slowly  tilted  until  the  ink  ran.  The  angle  of  tilt  was  observed 
in  each  case.  The  more  viscous  inlcs  required  a steeper  inclination 
before  the  drops  began  to  run.  To  insure  getting  the  same  amounts  of 
the  different  inks,  six  identical  ruling  pens  were  equally  filled. 

Drying  time  was  the  third  quality  judged  in  this  series  of  testa. 
As  a starting  point,  iz>k  runs  on  acetate  sheets,  tilted  6o°,  v/ere  timed 
for  drying.  Then  drying  time  for  ink  patches  was  observed;  but  this 
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ytZM  not  e.  relia'ole  test,  mostly  because  It  varied  too  much  according  to 
the  thickness  of  the  Sijots.  Better  results  v;ere  obtained  when  thick 
lines  (about  .6  cm.)  were  drawn  with  a brush,  end  drying  times  noted. 

A similar  test  was  also  carried  out  v/ith  fine  lines  (c^reximately 
,1  cm.)  made  by  equally-filled  ruling  pens.  Those  tests  gave  somewhat 
divergent  results,  so  were  repeated  several  times  on  different  days 
under  different  temperature  and  humidity  conditions,  and  an  average  of 
the  results  was  recorded.  Drying  of  inks  in  pens  was  also  checked. 

Six  pens  of  the  same  kind  were  dipped  equally  into  the  inks;  then  fino 
short  linos  were  drawn  at  1/4  minute  intervals.  Length  of  time  the 
pens  continued  to  mark  waa  averaged  and  recorded  for  each  ink.  .^or 
this,  both  ruling  pens  and  drawing  pens  were  used. 

A fourth  supplementary  ink  test  checked  waterpreofaess  of  the 
vai'ious  kinds  of  inks.  Actually  this  test  was  made  on  some  of  the 
test  sheets,  but  bears  no  relation  to  reactions  \rLth  paper  samples. 
Super  White  Craftint  ink  was  gently  rubbed  vrith  a brush  onto  the  six 
blade  patches  made  in  step  3 the  Interaction  tests,  ivfter  a period 
of  one  minute  the  grayness  v/as  noted  in  order  to  judge  how  rtuch  of  the 
black  ink  "ran”  into  the  white.  Those  inks  vihich  ran  only  sligiitly 
were  rated  most  waterproof. 

3.  Additional  Teats  on  Papers  and  Plastics;  A variety  of  tests 
were  conducted  on  the  eighteen  "papers"  listed  on  pages  3 lu 

order  to  siirplify  the  teste  and  their  later  evaluations,  paper  and 
plastics  were  divided,  according  to  broad  similarity  of  type,  into 
five  categories  as  follows;  (l)  drawing  papers  - Strathmore,  Union, 
Transeal  Hot  Pressed  Board,  Gateway;  (2)  tracing  papers  - V.'inston, 


A{;eproef,  Oeopapor;  (3)  transparent  plastics  - Yinylite,  Dyrito  (both 
sanded  end  mat  surface),  Dl-lloc,  Craft int  Clear  Acetate;  (4)  glass 
laminate  papers  « li.M.  (Scranton),  Stabilene,  Perma-Scale  (opaque  end 
transparent);  and  (3)  photo  papers  > one  photograph  peq)er  and  one 
photostat  paper. 

For  all  ^papers",  such  properties  as  thicicness,  smoothness,  and 
transparency  were  readily  Judged  by  eye  end  fingertip  and  rated  arbitra- 
rily by  ccmparisen  with  each  other,  Flati.i»os  was  Judged  by  observing 
hov/  closely  the  unfastened  paper  stayed  to  the  drawing  board. 

More  elaborate  tests  v;ers  carried  out  to  measure:  recovery  from 
rolling,  tesu-ing  strength,  and  water  absorbency  including  curling  and 
stretching.  First,  samples  of  each  "paper”  were  rolled  into  tubes  one 
inch  in  diameter  and  held  that  way  for  one  hour.  After  release,  obser- 
vations wore  made  to  see  hov;  completely  the  paper  flattened  out.  Next, 
tearing  strength  was  Judged  by  Iiand  tears  in  the  edge  of  the  sample 
sheets.  More  accurate  results  could  have  been  obtained  had  a tensile- 
tester  beer,  available,  but  since  it  was  not,  the  paper's  resistance  to 
tear  was  Judged  by  feel  on  a conq>arative  basis.  As  a last  step,  several 
tests  wore  run  to  chscli  the  reactious  of  papers  and  plastics  to  water. 
Water  was  painted  with  one  brush-stroke  down  the  center  and  across  one 
comer  of  each  paper  sasqsle.  Absorbency,  ifot-curllng  and  vrrinkling  were 
observed  . both  while  still  wet  and  again  after  drying.  IText,  to 
measure  stretching  and  shrinking  of  “papers",  ^ inch  linos  wore  drawn 
lengthwise  and  crosswise  on  each  sheet.  Sheets  were  then  submerged  in 
water  for  JO  minutes.  Measurements  of  length  of  linos  were  made  while 
material  was  still  wet,  after  four  hours  drying,  and  again  after  five 
days.  In  such  teste  measurements  are  expressed  in  l/lOO  Inch. 
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4,  Tegts  on  Pen  Point >t  The  three  pens  (Siint  104,  Ssterhrook  355* 
and  Qillott  29O) . used  on  the  test  sheets,  were  Judged  on  flexlhilit/, 
resiliency,  end  wearing  ability.  These  new  pens,  used  for  the  fine 
line  weric,  were  subsequently  examined  under  a ten-power  microscope  for 
signs  of  wear.  Pens  vrere  then  pressed  almost  to  the  breelcing  point. 

Since  no  mechanical  equipment  for  applying  even  pressure  was  available, 
this  experiment  was  carried  out  and  recorded  by  one  person  so  as  to 
eliminate  variability  as  much  as  possible.  Flexibility  was  Judged  on 
how  easily  the  prongs  spread,  and  resiliency  (elasticity)  on  ho>;  per- 
fectly they  closed  again  after  release  of  pressure. 

5.  Tests  on  Pencils t Six  pencils  - four  graphite  type  marked  H 
(Castell,  Venus,  Turquoise,  Eeh-i-noor),  one  carbon  (Wolff)  and  ono 
thin-line  wax  crayon  (anadel)  • were  line  tested  for  finesse,  density, 
and  reslst^ce  to  erasure.  These  tests  were  made  in  the  lower  rectangles 
on  the  Interaction  test  sheets  (Table  1).  Lines  in  tvro  directions  were 
drawn  with  equal  pressure;  a solid  patch  and  some  lettering  was  made. 
Finesse  and  density  were  Judged  after  examination  of  lines  with  a 
magnifs^ng  glass  - a similar  process  to  that  used  in  testing  inks. 

Pencil  marks  were  then  subjected  to  a soft  eraser  applied  with  three 
even  strokes  to  determine  resistance  to  erasure. 

A supplementary  writing  test  on  pencils  was  also  run.  The  same 
sentence  was  hand-written  on  paper  with  each  pencil,  after  vhldi  finesse 
cf  line , density  and  wenrixig  of  p^ueils  wav  observed  and  recorded. 

IV.  (3BADIH&  STSTFM  — For  these  tests  a standard  system  of  grading,  A 
through  F,  was  set  up.  Many  of  the  tests  were  repeated  several  times 
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ftnd  an  avertiee  grade  recorded  in  the  table.  To  aid  In  averaging,  a 
nunerlcal  equivalent  wae  assigned  to  the  letter  grade  as  follows:  A*r4, 
B=3i  Bxli  ScO.  A detailed  list  of  values  is  found  also  on  Table 

c,  page  12-13.  In  grading  the  various  properties  of  media,  A or  the 
highest  rating  was  arbitrarily  assi^ed  on  the  basis  of  comparison  with 
ether  materials  tested.  For  example,  in  ink  tests  on  density,  the 
blacker  and  more  opaque  lines  received  the  higher  marks.  Or,  in  the 
case  of  resistance  to  erasure,  lines  which  held  up  strongest  during 
erasing  were  graded  highest. 

V.  fiBCOBDING  OF  RilSULTS  — Table  2 is  a coapleto  recording  of  the 
results  of  all  these  tests.  This  table  has  been  worked  out  to  show  the 
interaction  of  one  medium  relative  to  others,  and  to  shew  the  relative 
usefulness  for  certain  specialized  purposes  of  each  group  of  ^.f‘dla. 

The  upper  two-thirds  of  Table  2 is  given  over  to  the  results  of 
the  interaction  tests.  Each  vertical  column  is  heeded  by  the  name  of 
the  ink  tested  and  by  an  average  rating  of  its  fluidity,  density,  vrater- 
proofness  and  capillarity.  horizontal  belts  of  column-width  rect- 

angles lire  for  the  different  kinds  of  pens  named  on  the  left.  Each  of 
the  resulting  rectangles  is  subdivided  into  squares  for  the  eighteen 
"papers”  which  can  bo  Identified  by  the  "Key  to  papers  and  plastics” 
located  in  the  uj)per  left-hand  corner  of  Table  2.  Within  the  small 
squares  are  found  the  grade  ratings  for  finesse,  density,  soft  eraser 
and  hard  eraser  arranged  according  to  the  small  dlagx’em  of  "pen  tests” 

- left  hand  of  page. 

As  an  example  In  the  use  of  this  table,  observe  hov/  artone,  Craftin* 
155  ®2id  Pelican  inks  behave  on  Ageproof  vellum.  First  note  Agcproof 
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Tollujn  Is  Identified  tf,  then  find  location  of  that  square  on  the 
"Key”.  By  studying  the  grades  in  the  squares  of  that  spjtib  location  la 
the  columns  labeled  iirtene.  Pelican  and  Craftlnt  1^5>  comparison 
can  he  made. 

Hesults  of  tests  with  solid  spots  of  hladc  ink  (^th  belt  down), 
white  iziks  (6th  belt  down),  end  pencils  (7th  down)  are  also  recorded  for 
each  of  the  eighteen  peqiers  and  plastics.  In  each  case  the  small  com. 
pertment  at  the  left  indicates  what  type  of  test  was  graded.  For  the 
white  inks  and  pencils,  each  is  headed  by  the  trade.nane  identi. 

fi cat ion. 

Besides  the  interaction  tests,  several  ether  supplementary  or 
special  teats  are  here  recorded.  At  the  bottom  of  this  tabulation  page 
are  the  results  of  additional  tests  on  pepers  and  plastics.  Special 
tests  on  pens,  white  inks,  end  pencils  are  recorded  at  the  right. 

As  this  table  is  rather  complex,  separate  taMes  for  summarizing 
tests  on  inks  (page  l6)  and  on  papers  and  plastics  (page  IS)  are  in. 
clM.de’  tiv  help  clarify  the  results  and  methods  used. 


SUVtMABT  AMD  E7ALUAII0N 

I.  GiifSRAL  ..  The  results  of  these  tests  should  in  no  v/ay  be  considered 
as  coinmerrial  rating  of  any  one  product.  As  stated  earlier  in  the  text, 
an  attempt  .has  been  made  to  show  how  various  media  behave  under  condi- 
tions of  cartographic  and  illustrative  use  - especially  at  small  research 
centers.  By  use  of  the  tables,  comparisons  of  qualities  and  attributes 
can  be  made  fairly  easily.  Only  rather  common  suitability  questions 
are  answered  by  these  tests;  but  some  methods  for  further  experimenting 
cn  factors  and  media  of  the  reader's  choice  can  be  found  here. 
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II.  SUITiiBILITY  SUIil<lnH12;s  Folldvrlng  are  general  atunm&rles  of  some 
characteristics  ef  media  tested. 

1.  Slari:  Inka;  Table  3 aummarizes  reavilts  of  teste  on  blad:  inks, 
both  ordineiry  carbon  and  acetate  in  type. 
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First  five  columns  are  averages  from  tests  on  all  18  paoers  and  ulastics. 


TABLE  3.  Sumtnory  of  Tests  on  Block  Inks 

There  is  relatively  little  difference  between  moat  of  the  commercial 
■India"  or  carbon-type  inka  in  general  use.  Artone  Fineline  is  free- 
running  and  penetrates  dravfiug  paper  deeply.  Very  fine  lines  can  bo 
dravm.  On  plastics,  where  the  ink  cannot  penetrate,  it  has  a slight 
tendency  to  spread.  In  i>en8,  Artono  Fineline  keeps  runnlng-longer^  than 
the  others  tested  but,  if  allowed  to  dry,  it  becomes  very  hard  and 


difficult  to  remove.  Hlf^ne  ie  a well  balanced,  good,  ail-aro'ond  ink 
deficient  only  in  waterproof ness.  It  is  easy  to  clean  from  pens.  Among 
the  inks  tested.  Pelican  rates  highest  in  density  and  second  in  fluidity. 
It  too  Is  deficient  in  waterproofness  and  dries  in  a pen  faster  than  suno 
«f  the  others.  Under  conditions  at  this  center,  G-rumbacher  tested 
slightly  below  the  average  in  density  and  fluidity  and  is  slower  in  dry* 
ing.  Although  advertised  for  use  en  acetates,  it  adheres  to  them  no 
better  than  the  ether  general  inks.  Craftint  66  seems  to  be  highly  water* 
proof,  azeells  in  finesse,  and  is  average  in  density  and  fluidity.  As 
this  ink  was  received  late,  only  eioqplifiod  tests  were  run  on  it. 

Acetate  inks  have  very  different  qualities  from  the  ordinary  earboh 
inks  ai^  must  be  appraised  differently.  To  adhere  to  non*ab8orbent 
plskstics,  these  inks  must  dry  aoro  slowly  and  partially  dissolve  the 
plastic  surface.  Among  the  acetate  inks  only  Oj«%ftlnt  155  Grovenw 
sent  Printing  Office  ink  were  run  through  the  complete  series  of  teste, 
with  the  India  inks.  An  additional  ink,  Craftint  111,  is  known  by  tests 
made  later  than  those  tabulated,  to  react  identically  to  Craftint  155 
except  that  155  1*  water  soluble  and  therefore  not  amenable  to  correction 
with  opaque  white  Inlzs.  Both  Craftint  inks  are  superior  in  density  but 
not  adaptable  for  fine  line  vrork  because  they  clog  all  types  of  pens  too 
rapidly.  Craftint  155  G.P.O.  inks,  designed  primarily  for  use  on 
plastics,  do  not  work  well  on  papers.  In  studying  Table  3.  It  is 
noticed  that  both  of  these  inlcs  received  high  ratings  in  capillarity 
and  disproportionately  lo’-f  ratings  in  fluidity.  A tendency  toward  im- 
balance in  these  tv/o  inlzs  is  caused  by  the  presence  of  both  tar  and  a 
solvent.  The  solvent  runs  very  freely  and  the  tars  maize  them  less  fluid. 
Thus,  because  of  evaporation  in  use,  much  of  the  behavior  of  both 
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TABLE  4.  Summary  of  Tests  on  Popers  and  Plostics 


(18) 


I 

I 


these  inks  Is  dejpendent  upon  the  ajncunt  of  solvent  jiresent.  Artone 
Acetate,  the  fourth  acetate  ink  tested,  vrorks  sii^ilarly  to  the  general 
er  carhon  inks  except  for  greater  density  rnd  slower  drying.  Vtlien  dry, 
however,  it  is  highly  waterproof  - alir.ost  like  lequer.  Per  fine-line 
v/ork  it  is  anich  better  than  the  other  acetate  inks  tested, 

2,  White  Paints  and  Inks:  White  inlcs  and  paints  are  conmonly  used, 

in  correcting  irregularities  by  "painting  out"  unnecessarj'  black  lines. 
Thus  opaqueness  (density)  and  "staying  on"  are  their  desirable  qualities. 

None  of  the  commercial  whites  tested  are  entirely  satisfactory. 

The  oztlinary  white  tempera  colors  like  Carters  seem  to  be  more  opaque 
and  stay  on  better  than  Craftint  Super  White  37  or  Weber  Reproduction 
White,  oven  though  the  latter  two  are  especially  designed  for  this 
purpose.  On  the  other  hand,  Carters  is  of  coarser  grain  and  has  a 
tendency  to  form  lunq)S.  Johnston’s  v/hite  ink  opeques  fairly  well,  but 
chips  badly.  Weber  is  finely  grained,  but  less  opaque  than  Craftint. 
Table  2 gives  the  detailed  ratings  for  each  testing  of  these  four  white 
inks. 

3.  Papers  and  Plastics;  The  qualities  of  papers  and  plastics  tested 
are  so  different  that  they  are  evaluated  here  under  the  five  separate 
headings  listed  on  pages  8 and  ^he  letter  preceding  the  trade  name 
corresponds  to  that  used  in  designating  the  papers  and  plastics  in  both 
Table  2 and  Table  U 

a.  Drawing  Papers:  H-A.  Strathmore  and  Union  are  unmounted 

general-use  drawing  papers.  They  absorb  inlc  fast  and  aJlov;  fine,  dense 
lines.  Both  stretch  enormously  in  v;ater,  but  their  recovery  is  amazing. 
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Once  rolldd,  howeve;,  they  do  not  streigliten  out  easily.  Strathjsore 
paper  can  be  Btraightened.  out  by  rolling  bac'n/rrcls  ever  a tuba, 
with  the  TJnion  paper,  attempt e to  flatten  without  broalcing  the  surface 
are  almost  impoeeible.  The  fC  Transeal  Hot  Pressed  board  is  rs.thor 
unique  in  its  qualities.  It  is  so  stiff  and  tliich  that  it  cannot  be 
rolled,  but  keeps  its  shape  well  against  scale  distortion.  Absorbent 
enou^  for  fine  line  v/ork,  it  still  has  a pleasant  smooth  surface.  This 
beard  never  flattened  out  completely  after  immersing.  Gatev;ciy  Tan 
Glass  paper  has  a rough  almost  blotter-like  surface  and  therefore  was 
not  tested  with  ruling  pen  lines.  Tests  proved  it  very  amenable  to 
fine-line  wozk  v/ith  a drawing  pen  as  well  as  to  soft  pencil  or  pastel. 

It  avoids  distortion  and  lies  flat,  but  has  very  little  elasticity  - if 
rolled,  it  breaks  easily.  Erasing  damages  the  whole  surface, 

b.  Tracing  papers:  ij*E  V/inston  tracing  paper,  Ageproof 

vallum,  and  Geopsper  were  next  tested.  All  three  lade  ’’flatness”. 
Less  transparent  than  the  plastics,  the  vellum  is  better  than  the  others 
in  this  respect.  Bach  lacked  the  ability  to  recover  from  rolling  and 
wrinkling.  After  immersion,  the  Winston  tracing  paper  expanded  8^  and 
shrank  in  drying  about  35®  direction  and  2 zjyp  in  the  other. 

The  vellxm,  which  should  be  distortion  proof,  showed  no  stretch  in 
water  in  one  direction,  but  in  the  other  smd  in  recovery  shrank  in 
both  directions  l^j.  Geopaper,  containing  some  plastic,  is  slmileir  in 
most  qualities  to  ths  vellum,  but  is  sliglitly  less  absorbent.  These 
tracing  papers  and  vellums  arc  not  reliable  for  overlays  or  other  vrork 
\d\ere  retention  of  exact  shape  and  scale  is  important.  They  are,  ho\f« 
ever,  excellent  for  layouts,  sketches,  and  for  transferring  copies. 

They  ere  mush  cheaper  than  other  media. 


<5.  Srsnsparent  Plastics  and  Acetates;  vK  Vinyiite,  fl  Dyri te-. 
■anded,  vJ  jOyrite^mat,  and  fK  Bi-Hoc  make  up  the  first  part  of  this 
Sroup.  All  have  mat  surfaces  v;itli  remaricable  transparency.  The  1^'rita 
was  tested  both  untreated  and  treated  by  rubbijig  v;ith  a sand  called 
¥al»U-Tone.  In  all  standard  teste  these  three  plastics  are  much  alike  - 
lie  flat  cn  the  drav/ing  board,  recover  from  tolling,  do  not  wrinlcle  and 
recover  from  v/etting  v;ith  a minute  stretch  (less  then  ,3/»)  equal  in 
both  directions.  All  plaetice,  however,  have  some  less  desirable  quali- 
ties. As  they  do  not  absorb  ink,  lines  tend  te  spread  and  are  less 
dense,  and  are  more  easily  erased  or  chipped  off  than  on  dravring  papero. 
Plastics  are  sensitive  to  fingerprints.  Dyrite  Is  somev/hat  brittle  - if 
dropped  edgewise  it  may  shatter.  Such  plastics  as  these  are  most  useful 
for  cartography  v;here  large  air.ounts  of  Sipatone,  cellotyi^e  and  pasted-on 
symbols  are  used  ^dth  a minimum  of  pen-lino  work.  Plastics  are  the 
best  medic,  for  color  overlays  because  of  their  transparency  and  retention 
of  shax>e  and  scale, 

A smooth  acetate  sheet,  Craftint  Clear,  was  also' tested  for  inks 
and  pone,  as  a drafting  medium,  it  exc*'>ls  in  transparency,  but  its 
poor  absorbency  makes  it  hard  to  use  for  fine-line  work.  Lines  are 
almost  too  easily  erased  and  chipped  _ .'f . Arton©  Acetate  ink  adheres 
better  than  Craftint  11.1,  ari  the  Q-.P.  -.  ink  sticks  excellently  but 
has  tc  be  put  on  heavily  to  be  opaque.  Acetate  is  not  as  distortion- 
or  shape-proof  as  other  plastics  and  recovery  is  incomplete,  about  ift, 
but  almost  the  same  in  both  directions.  If  the  acetate  comes  from  a 
roll,  the  differential  stretch  may  be  larger. 

d.  Class  Laminates:  Thsse  are  generally  a glass  fiber  cloth 

covered  on  both  sides  vrt.th  a thin  layer  of  plastic.  This  plastic  either 


has  tiny  holes  or  is  treated  to  let  through  the  ink  which  will  "be  ah- 
sorhed  by  the  glass  cloth  center.  Thus  these  glass  1-Jninates  cocbine 
the  transpaurency.  shapo-proofness,  and  elasticity  of  the  papers  - a 
nearly  ideal  combination.  There  was  little  choice  between  the  four 
laminates.  The  v’L  H.L.  (Scranton)  has  an  excellent  surface  for  fine 
line  work,  is  slightly  less  transparent  than  the  others,  but  recovers 
from  rolling  less  well.  It  differs  from  the  others  in  that  instead  of 
a woven  glass  cloth,  it  has  a thin  layer  of  glass  felt  between  the 
plastic  surfaces.  The  Stabilene  Fiberglass  and  Dietzgons  Perma. 

scale  (#£  opag^ue  and  ijK)  transparent)  are  almost  identical.  Bietzgens 
Permcuseale  is  a little  heavier  end  smoother,  but  both  are  almost  per* 
fcetly  distortion-proof.  The  opaque  Bietzgan  laminate  is,  in  all  other 
qualities  identical  to  the  transparent  one.  Tlie  Stabilene  has  tiny 
holes  which  let  more  ink  into  the  center  layer,  thus  blotches  cannot  be 
erased  at  all,  however,  fine  lines  do  erase.  Xn  most  respects,  possibly 
excepting  price,  the  laminates  tend  to  be  superior. 

e.  Photo  Papers:  Finally  one  photostat  paper  and  one  photo- 

graph paper  were  examined.  The  photostat  paper  acted  similarly  to  any 
thin  smooth  drawing  paper  except  that  it  never  conq>letely  recovered 
from  rolling.  It  recovered  from  wetting  with  only  a ,OVf>  shrinkage  in 
both  uirections,  in  contrast  with  the  photograph  paper  which  had  a 0.5^ 
permsnent  chrinlcage  in  one  direction.  The  photostat  paper  tested  hero 
is  a special,  malce  (Grade  R)  used  by  libraries.  The  smooth  photo  paper 
took  fine  lines  v/all,  but  ink  chipped  end  erased  off  quite  easily. 

Points;  Only  a few  manufacturers  specialize  in  the  highly 
refined  art  of  making  drawing  pens.  Each,  however,  puts  on  the  market 
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A BUltltuda  ©f  msdele  to  take  cfjre  of  the  Tailed  peracrisl  preference:; 
of  users. 

Only  three  flne»liae  pens  were  tested  and  ell  were  found  8ati^f&c''^••^ 
or7.  As  for  coDparatlre  qualities,  the  Hunt  104  malcea  Ijy  far  the  finest 
Xinea  when  new,  hut  la  also  the  stiffeet  and  yields  essentially  no  vari- 
ation in  line  width.  It  is  a very  small  pen  with  a semi-cylindrical 
body  which  holds  the  ink  liquid  lor  a long  time,  Ester'broolc  355 
medium  in  stiffness.  Its  main  drav/back  is  a lade  of  elasticity;  v/hen 
Bproad,  it  docs  net  spring  bade.  Oillott  290  is  very  flexible,  and 
make a a fine  line.  This  pen  point  tends  rather  rapidly  to  wear  asym- 
metrically. The  Gillott  290  proves  amenable  for  artistic  use  vfcere  the 
thickness  of  line  has  to  be  varied. 

5,  Pencils;  Four  graphite  pencils  (Koh-i-noor,  Venus,  Ihirquoiso, 
Castell) , ell  marked  H,  are  remarkably  alike.  !Che  tests  were  repeated 
several  times  upon  different  media,  and  individual  variations  of  pencils 
(sometimes  in  the  very  same  pencil)  were  often  found  greater  than  the 
difference  between  various  malces.  Among  the  four,  Castell  holds  a point 
longest.  Turquoise  az:d  Koh-i-noor  i/ear  slightly  faster  and  all  have 
similar  density.  Venus  wears  down  the  fastest,  but  is  also  the  bledcest. 
A Venus  2H  more  closely  resembles  the  other  E-grade  pencils  than  does 
the  Venus  marked  H.  Cactell  end  Turquoise  seem  to  write  a little 
smoother  than  the  other  two. 

Kearly  all  graphite  pencil  lines  tend  to  photograph  poorly  and 
where  this  is  important,  a carbon  crayon  like  Wolff  or  a thin-line 
crayon  like  Anadel  can  be  used.  The  carbon  crayons  are  coarser,  but 
more  dense,  and  the  lack  of  grease  in  them  makes  it  possible  to  rub  the 
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ear'bon  lines  siaootb  more  aasily.  Both  creyons  tend  to  smudge,  hut  the 
carhon  crayons  more  than  the  wax  type.  Where  smudging  may  cause  trouble, 
a ?.iquid  plastic  fixative  can  he  used. 

CONCLUSION 

In  small  research  centers,  especially  those  v/orlcing  on  photo-inter- 
pretatj.on  keys  and  the  like,  many  problems  involving  the  graphic  support 
and  portrayal  cf  results  for  reports  constantly  arise.  Prequently  in 
Huch  centers,  experienced  illustrative  or  cartographic  personnel  is 
scarce  or  irregularly  available.  It  is  hoped  that  those  tests  may  he 
ef  some  aid  in  solving  graphic  prohlems* 

She  chief  value  of  this  series  of  tests  lies  in  the  evaluating  of 
some  common  Illustrative  materials  for  specific  uses  and  in  setting  up 
standards  against  whicli  nev;  materials  can  he  quickly  judged.  This 
center  found  that  mfmy  practical  questions  can  he  ansx^ered  directly  with 
much  seving  of  time  hy  reference  to  these  tests  and  the  tables  of  fft- 
sxilts.  For  example,  despite  the  use  of  '’stick-up"  syrahols,  it  is  often 
necessary  to  max-k  photograi^hs  for  identification  of  epeelal  features. 

An  examination  of  Tables  2 and  3 gives  readily  the  comparative  qualities 
of  the  variov.s  inks  v;hen  used  on  photo  papers.  Nevf  drawing  media  are 
continually  appearing  on  the  market.  It  often  saves  time  and  vrork  to 
compare  thoce  new  materials  to  an  older  established  one  before  pu+’ting 
it  into  general  use.  By  running  a sUiplified  set  of  tests  on  the  new 
materiel  and  at  the  camo  time  rxuming  a control  test  on  a well-known 
material,  such  as  Higgens  ink»  the  comparative  properties  can  he 
quickly  ascertained. 

tests  axe  possibly  of  more  value  to  the  unskilled  than  to  the 
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tldlXei  eastoera^Mx*.  SiM  traljiM,  or  oaoklllod  aa/  well 

^9  guided  V the  test  reeulte  in  hi*  seloetion  of  nedia  for  speeiflo 
purposes.  Howerer.  the  shilled  illuetrator  alreasiy  has  long  estah- 
llshed  hahits  In  the  use  of  certain  pens*  pencils  and  papers. 

In  conclusion  It  should  he  repeated  that  these  tests  do  not  Judge 
the  oerlts  of  one  media  against  another  In  the  sense  of  rating  them  on 
commercial  value.  Bather  they  were  run  as  aids  in  the  selection  of 
graphJ.e  materials  for  specific  purposes. 
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